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«8 ^^^^ 



• ^^^71 «i-^-3}'& ^'y-i-s. ^*Ai^ «>i *)ei« 4^ 5afe 

f'^ M-iiel-. t|^7l «^ ^"B^ ^nn^ A>ol§ ^S. Ml^ (virgin) ^1 2-f H 7^1 ±<a^ 



al-olHSazll^cJ* 350 V 450 r (650' F Ml^ 850' F)S| ^"^-^ -S-E^J-H 4^ Sl^'^. <>lfe 

£. 5600 kPa (800 pslg) o] ^dJI '8■^1«^J1. ^S. Sl^I 1 vfl;^l 2 VlS^ 7]^ ^<a- ^"92) jl=8^o.S. 5^ 

"IM-^I- ^^-tt-^J ^1^1^ Msg. s^E. i^^i^a^ §e1« '24 ^"^1 i^^tt. «j:ii«3l- ^ 

^ ^^21 ^ej AV-i-S)^ o(|Bm^(presuinding) 7}^ ^ x^o^ft -g-^€S.«9 tJl^ JL^aj 

^t-e1-«>lS Y 2J tgEfl^ aV4.^ Sl-olH^B.efl53 'I* ^-H. "l^'-f ^ ^ 3.269. 

934 JLS^ >1| 3.524,809 5:, ^ [" Preparation of Catalysts HI" , ed. by G. Poncelet, P. Grange, and P. A. 
Jacobs, Elsevier Science Publishers. 587 (1993)] <>9 71;<H^<H 

^2l?>m^°m- Ml-i-21 ;<?l-i-2fole^ ^ ■§■•§• ^fl A>^€ 711 ^(upgrading) * 

^oi M>^a|^ ^"BlloJ Uf'J^Sicf. oil- aitji I'^i: «VoI=aaeH'8(MPHC) -i- jl^^^^I-. 



^^^oll 2)t!: ^-asj-^ -s^l.cl. ^(C.D. Chang) oil 2|^ €-«(S.D.HelIrlng. J.N. Mlale. K.D.Sc 

hmltt], Bj.Cl*^ (P.W. Brlgandl) 9? o!.-®. ^h(E.L. Wu) ofl 21^ g-^ {J. Chem. See. Faraday Trans.. 

1. 81, 2215 (1985)] <K| 7]7|1^ u>S|. :&ol -ael^V-a^^nm- nl-i-^ ^iAjfJoi ;»J|^s|.o1e aJ-s.^. ^7).a15')^ 



*ll 4.820,4022:<»fl 7]:^^ 71*0) a ^#e]-olMS VGO «Jo1H5.3z8^J ^^S] 

€r S.7}^ f'^l- ^-y^ofl cfl'Sr -a^-yaj- ;»il-i-El-o)ESl -ael^V'&^t.lul. ^7V Hl^ A>ol<H| ^s.^ ^^y} 

'Q^^^. E«r, ;*«-&e]-ol.l.''9'H «^^:^2] S n «fl%s^7)7> o]^c}-. 

^ 4.582.81 53:«fl 7flAl^ viysH ^o] -^el^VSl- ;^-i-2^olS2] o]^ ^i^^^S] ^-^SH- ;^7l 

»S'af'2j nelM". 'a-¥- ^-fofl ^ein ^^^o) ^J^ofl o] -7]^ 

oiss-aeil^j ^oflif =^= Sicf. ::ieiHs. ^^"Ivt ^«-;*ll«»flA] -tts ^fl-i-B}«>lsi- ^2it^7] ^ 

^ 7H^«^^ 51*1 uf^^ia^ ^iol"^. 
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(c) ^71 la^^ (b)S| 1t#7l-&«^ ti^^^ "a§«F<^ ^<f3E. (green strength) S| <^t^^ 

(d) ^71 'a-;^ {c)2l 7^HS] Ih^-i-^ -a-tl-Sl S-ifl *7VAl^cf. 

^^€r -a^DiM- ■i-'ftoii ^^"i^oj ^<a^ ^.s-H ^ -tt ^'ysi f^7> 

^ ^^Diq. ;i^;flsi^si oi^<^| :2#sf ^^f- ^db:'^l?l7l :fl«t<H 5^-i-efolS# U/ 

'a=^^ ^^^^ ^Si^ ^ szi^. 

'Qt'^^V^'S- "&.<a. tfl±.(R.M.Dessau). 4^ o)e (K.D.SchmJtt), ?1 (G.T.Kerr) . ^.<a. ^i!flel( 

G.L.Woolery) ^ <a.Bl. ^2]|n||u| (l.B. Alema -ny) H| 21?!^ €-«[J. Catal.. 104. 484 (1987)] ofl 7]^^ ^ 
01 FT -IR s, NMR -§■ ^>-8-«F<H ZSM -5 ^ JL -Sel?} -a^-i-s)- -¥-^11- ^ 

'^'r *Jelfe ZSM -5 ^di^l^lji. o]^ e^id^ ifl^W^* ■§•«« 5 

^'S^cl-. ael^. ;*||.g-E|-ojE -a^.g. ^^Aii a|-o1S) ^ "g^^oM ^^M^ ^^8l-7l ol;go]| 

-a^* ^A^-S: oyai^'W sst'^. 



tfl^ At^SI^ &4fl ;^**1-7H f-^^ ^^°li42] <a*^^S. 100 % aliUll- 71^0.^ 8i.<H 5 - 

95 %, H>^-3l«l-7j)^ 20 -80 'f'^ % 7> ;«!|-i-efo)ss] ^PH°fl cfl«ll 5l^S1 

#"11 ^-y^HI 21^^ ^«>H. 100 % aiall* 7l«^o.S. al^<»f, "a^-3j 5 -95 %. «V^aj«1^?Jlfe^ 20 -80 

% 7> ^ ^*H^. €^^1-<H|A1 j3r«||o|| ^#£1^ «3=2J l-^- ^7>^o> ^cf. oj^ <g= 



^7J <a-l- 7V^^ ^V^g-Slfe ^.^dM^ ^fSiLoJoMe (pseudoboehmlte) ^ «^ 
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^^"M 9J 7>^^ <8^«ffel^| >^^•8•€ ;fl^B|.olE^ ;«) 7|.;5lC|.. OjBl^ -g^^ 

^^-a- # T^rt €^°fl cflt!- -a^i: a§ Tf±: e^-tts^o^ ^ ©.a, lo % s % °i 

^•^l € ?3«>)cf. -a^-i- Bj-aiS^^a Si MAS NMR 2J^ 4^ Sicf. Tfii -29 NMR-g- -S^-i- «" 

-S-8-«^ E^olcf. 3L -^el?f ;«^^^^olSSl^9 si MAS NMR Si. 'a'a^-i-(SlOH). 

-'a«c1-i-(Si{0H)2)<H| >S-S-«!^ 3 Si Ji'H€"4. ol-t bIhSJ <3«-i- 

'T' SI"*. <»1 ^^-a- ol. elHoKE. Llppmaa. "4. "B^l (M. Maegl), <flo). -^l-JE^CA. Samoson), «a. Ef = oV^ (m. Ta 
rmamak), 5? ^. ^=S«^H{G. Engel -hardt) ofl Sj^ §-tl[J. Am, Chem. Soc. 103. 4992. {1981)J ^M^o] 

' fX^. FT -IR ^ <»<H3^)- NMR # JL«^aJol >ft -^^=^ SUfe 7l^^ Af^^ 4. 

^■^e^omsi ^^-fr ^^-i: nfl"]-'*. oM\^ -a^-i- ^=8^ -aeiji'V-i-^-i- sj/sfe- Miii-. <4ii- 



^^l^' (Consmalnt Index)«>liif. nS} vfl^ ^3iS. ^'Qo] ^fl-f "9^*1 ^^5]^ ^•i^e|^<»lS^ S 

^ ^14= at-i: 7>xloJ. ole^^ f^^sl ;«ll-S-efolE^ a7loj a 5 ^ „io>.oj 7):^^ ^^cf. ^19. 

vfl-¥- ;«ll-i-el->lS ^2:<K| ca«^ t"ao| ulaaj ^^S.^ ^-i-etolSfe St* 7>;»lDj. ^-^J^ 37l7> e 7]^, 

^ 8 A -t: H7l *| 71^-i. ^^x^. ^J^i^. o] >*>fl«h7ll 'a'^*^7l ^ 

^ ^jl-S-OLS. 71^«- D)^^^ ^ 4.016.218 3:<H| %-^*\ 7MJ^o] Slcf. 



^*2jolS^ 12 £^ S.^^ :^14= 7f:a'^. ^tt ^14^ Stol 2 vfl^l 12 ^*eto)S.fe -7] 



-7]^ 37)21 ;«9-i-B)-ols^2l ^a)^ ^l-frso) ^-tt* *4^«1-7l ^«1-<H ^ 5 »4I'^1 e)- 8 A 2) 

71* 37i# 7v:sc).. 34.4 e ^^y^"^ cii«fl ^ 'i-'a-g- «>)si- ^a-oi ^^^^a ii'<a«>i ^^'H*!- 

fe^l <^-¥-§ ^3l^i 4^£ 5in)-. ofll- oV<a ^-y?} 71* «£+(window) 7> 

Tfd;2)^ ^^"1^ €^1-21 8 -a ^rofl 2)^ ^^a^c}-^. ic^ ej'ttJtc)- # 7l-;5! ^3t>§ol| 21^ t^'U'a-g- afl^fl 

Slul. ;^^s).ole^ .7]^ 37] 7].;q;^i ^^c)-. .y^ ^g^ofl ^ 7I* ;»)«H^S) i^cl-^- ««>1 

*1^ ^-i-el-om-i- b)Jl3)^ «.£ «^c)- ^ ;^)e^£. 10 -« €^2) 7> M)^a)s)^cf. 



ol€-^ 12 f'^-7l*.a7l-S ^-ysffe -t-^^ =f-4f^ ^^^^ Stfe^ef § ^^)B).£. TMA ^= >il)E)-»l 

(offretlte)2l ^^^tl 12 ?aE:7l- <a-9- ^J^ig #<a>8* i!.<g-g- ^-^Sllo^ t^cf. f^;?}^ .7)* 37lefjl «^ ^ Sife^ 
i^g^ 12 =f-^7} ^7^^ 4^ SIjI. n^e)-A) «>)^^«?1 T«-35:>*2) ji^s. ^E) ^4^^ ;«fl-S-e)^«>)H^-g- ^t^A)?!^ 5i*i 
■& 2)£fe 

-B-^51 (CI) cf-s-st ^a-cf : 

CI(A)« ^£«|A)) 



4 
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ZSM-4 


05 


(316 r) 


ZSM-5 


6 ifl;^ 83 


(371 iflXI 316 t:) 


ZSM-n 


5 a? 


(371 316 r) 


ZSM-12 


23 


(316 r) 


ZSM-20 


05 


(371 t) 


ZSM-22 


73 


(427 r) 


2SM-23 


9.1 


(427 


ZSM-34 


50 


(371 x:) 


2SM-35 


AS 


(454 r) 


2SM-38 


2 


(510 V) 


ZSM-48 


ZJ5 


(538 r) 


ZSM-50 


2.1 


(427 r) 


TMA 


a? 


(316 vy 


TEA 3L£cgi4o1e 


0.4 


(316 r) 




05 


(316 t) 




a4 


(510 r) 




0.5 


(316 r) 


KEY 


a4 


(316 x:) 




ae 


(S38 r) 


^^>-^«l^«|- YCDcal Y) 


OB 


(510 V) 




38 


(316 r) 




0.6 ZO 


(316 i8^4 .399 t) 



^ . . --;*Bti^l^ 1 ^^H2-^^^l'iref<^JS^-<m,£.fe- ZSM-5. ZSM -11, ZSM -12, ZSM -22; ZSM -237ZSM -35, ZSlCf^^ ^"^"^ 
38 ^ ZSM -48 o] S.^^^, 

ZSM -5 fe- ^l^f^^ ^ 3.702,886 Jl 5J Re. 29.948 *>II 7]^S\o] ^X^^ 
ZSM -11 ^ ;«J 3,709.979 o;it|.. 

ZSM -12 fe^ ol^*^ ^^ 3.832.449 JL<HI 7l7Bs|<H SU^. 
ZSM -22 ol^f^^ ^^ ^ 4,556,477 71:41 Sit*. 
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ZSM -23 €: ^m^^ ^ 4.076.842 ^M^^^ 5^1^., 
ZSM -35 ^ ^ 4.016.245 7l;fl£l<H Si^. 

- ZSM -38 * >B 4.406.859 JL<H1 7l;«85|<H S^cf. 

ZSM -48 €: ^]^^^ ^^ 4.234.231 3L<^ ?]:^^<^ SU^. 

^l«r 1 °l«:2l 7]* 3L7l7f 3. ;i8*2folE oj ^^^^ >|^efol^ ;«a^efolE y. ^<a:^ Y(USY). 
^ Y(Deal Y). 2.^tfli4o)H, ZSM -3. ZSM -4. ZSM -10. ZSM -18 « ZSM -20 o) 3L«^€c|.. 

^fl^efolE tiflBffe. olfl-f^^ ;»)| 3.308.069 3: 9J Re. ^ 28.341 7l7B2E|<H Sfl^f. 

ZSM -4 ^ ^1^^^ 3.923.639 J:^ 7l;*H^c^ ojcf. 

ZSM -10 €r H^^^^ ^^ 3.692,470 Jl^fl 7l;fl5|cH ojcf. 

ZSM -20 * "l^f'^ ^^ ^ 3.972.983 SL^fl 7l78j£|<H ^t^, 

^ q-M* Y^;^>^(USY) ^ ^^ ^ 3.293.192 3.449.070 J^ofl 7]?^^^o] ox^^ 

«^i^°1^2}- Y ;»fl*e}om(Deal Y) ^ ^^ 3.442,795 JL^fl 7];^^ ^^^S. ^02:^ ^ Stl^-. 

UHP -Yfe- ^mf-^ ^ 4,401.556 ±<4 7l;^flSl<H SU^. 

& Al-^^v ^ o^fe. S£ >fl^2}olE ^c8^ n]^^^ 4.954.325 ± ^ 5.107.054 7];fl3^<H 

MCM -22 



^^e^^m Yfe eV<H ZLS. -¥-El ^^"1^* :^7]^ ^ 9X^. o]z]tt 7)#^ ciofi ;^^v^ 3^^}- 

jasites) Si cfl^fl ^^g-^lr ii^-i" 1-^ a^^. ^« [Advances in Chemistry Series No. 121, Molecular Si 

eves. G.T. Kerr. American Chemical Society (1973)] <^ ^A}.5|$icf. ^^^0)^5}. ;^J^2ft>) ^^^^ 



... - [Catalysis by-Zeolites.' Intemational^Symposiuni on Zeolites. Lyon. Elsevier Sclentific^PubllsHlng Co., ^'^^■-^ 

(1980)] M«*fl-4iofl oj;^ ?tJ#2l-olH Y S| nl«.^^ ;^ 3.442.795 31 9l ^ 1.05 

8.188 :2.(^tiflolJE2j.ofl oj^ <y-^i3l^3l 7f^^^ ^ ;^7]); ;^ 1.061.847 ^C^-^^l^^ ^ 

^ 3.493.519 J: (dhBl^J ^ ^ellolE^oJ ^t!: *a:^«l^ ^171); ^Ith^^^^ ^ 3.591.488 ^(>iiElnjo)| 
Sit!: ^a^^^l* ^7}); x^l^f^^ >B 4.273.753 Tf±i S ^Al^g-HtolHoJl ^^^nj-^Sl.); nj^^-^ ^ 

«1 ^ 3.691. 099^ SltV 4.^^). u)^^^ 4.093,5605: (<g 21 :*1e1ofl 2lt> "1 

3.937.791 Jl (Cr(m) -g-^^ SJt!: tt^^^l* ^7l); t^l^^^ 3.506.400 ^ (^Bl"<J ^ ^ej 

o]:^^); Dl^v^^ ^^ ^ 3.640.681 ^(<>f>m*oM)S.vi)o]eofl o^^?: ^-^^ *«^^|H^^3l-): ^l^f^^ ^ 

^ ^ 3.836.561 :§:(>iVoJ SJt!: ^^"l-ff^J DE -OS 2.510.740 5: (Jl^ofl>^1 <Sdi 7f>iS. ;^ 

#e}-olE Alel): nL 7.604.264 ^^); JA ^ 53.101.003 ^(EDTA SEfe cfl^ §^5. *1el«^<H ^a:^^)^ 
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^JH): S J. Catal. 54. 295(1978) (^4^ -iJ 



. ^t«Sl ;^-i-2f<>m Y ^ -y-oll -ftt^*!-?! nJlS-<»B o]^ ^.Al AVofl ^jfl^ ^^-^It^o): olsj ^^jg ig.^ 

-fr ^ ^•t•e^<»lS Y £1 71-^ 'asV-^'U - 2,<?>^ Y" (USY) S. SiJL: 

^mf^^ 3.293.192 a: g{ 3.402.996 3:5^ ^4i-|<S(C.V. McDaniel) 9{ s1.?8ol. ofs^p.K. Mah ' 

er)»ll •S-ti [Society of Chemical Engineering (London) Monograph Molecular Sieves. 186(1968)] <>fi 7| 

R Na. K £^ 11^51 "ttSsI ol^olcj-) ^^c-l 4 f ^ % "l^V. 1 % "ItHJl. 

'a-^ -a 3.7)7} 24.5 A °I^<»H. ^El?)- cfl it^olvt ^ al*6| 3 5 vfl;»| 7 £fe a "^I^Sf-a-i- Y 
^■S^efolSofl Y ^-i-efolSfe- -a^Vs -asa-sl ^l* « -S H7l# ;a^d£:Al 



21 ^§e1 ^^01 % "l^AS. nfl^=^l "371 a^'^iycf. =L^. <@7] iZ^ig jifl^-^oje^ 54O xflx] 

^±S. ^V}:^] ^7] SL^^^9]JL. ^^tb «^-g-. 540 800 r S) ^S-ofl^i SE cfA) Bl-dtAl?i^ s,<^?s ^-t-e^-o) 



-tt 2J«B ^-i-eJ-olE o, >a5l?V:'^^nm- Hl^-i- ^7>a171^ cl-^ ^^©l bI^^^ 4.2I8.307 i: !^ 3.59 

1.488 3: ?l ;<1| 3.691. 099 S.<^ 7l?l]S|<H SZcf. 

ti^^ USY^iESS} ;^^eJ-olM Y o]S\<^. ^S.^ Y <§Ell (REY) # ;^^e}^6)E y 2} a^21 

'^^^ ^^^7} ^'321 #oflol| Af^^ 5acj.. 

'^'^21 ^ifloj A>^^ :^-§.ej.olE Y fe^ §<H 24.5 A SEfe^ IL ^^^3.3. 24.15 ifl^I 24.50 A 21 tg;^ 
^ H7l (UCS) « 7>^ o]^ ^.g. UCS, ^-H 24.15 Ml^l 24.30 A 1- ;4*efolS7h -fj- 

^^ol ^-g- Y ^ ^ SU^IM- Al^A>s aj^ ^^^^ ^ Sl^. ;«l|-i-efom2j -S^* 

^ ^ -SHI oi^g.^ ^^oj 7j^^ ^ ^ej 2=^ ig^ a,^ ojc^. 



iggio) ^^'>11 2)88 ^a} f 7>Ai^ ^ s^c^. aeiM-, 6>4iS|?^l S^-S: 

^ 7V^«V7))^ o]^ */SE^ ^'d:* -y^SJ *#«2l ^^-t- -§-^21 #l^«fl :aT:j7H 7j. 

£1- S^cf. -a-t^ ■a^21 100 150 X: 2J ^3E^«1a^ '=^«S^ ^ Sicf. ole^tJ ^^ofl 2l«ll ^-t-i-oil 
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3^ ^iS.S!\ oJt^l-^Sj «-ifl ^^S.^ ^a^Tflofl £1^ *^€cf. olEl^ iV-t^ tH7], oflJ|. ^oj je^ :g. 

71 f-. f-^t!- 400 ic 1^ a:3^*l^ -g-£.oflAi f-^tt -^m. ^-HS. i -^1^ 4^ SI 



^-S- -awl^f Bl^JS^^S.^ ^7l*i2J VA, VIA 51 VIIIA ^ ?^#o] 

cf. -S- ^^^^<'i ^}^^ ^7]-tS.^ '^Kl'SEl^ n^^Sa Sl^: 5 -702 -10 (Fisher Sciemm 

c Company. Catalog No. 5 -702 -10) a<fl M-Hj-vfl:?! lJ>^^ ^o|, lUPAC ^ U.S National Bureau -HI Sl«8 ^-il 



-S-ol-S: ^1- ^ns. ^-a^ ^ Si^ol. olem -a-^Sl o^o]^ ^^.g.^ ;H)-ire1-olE Aj..^)A^o) 

21 ^88 sgel^ ^o.s. §el a.cfl6jje s£^ DflEl-^irEflol SiJ. ^o]^a§ aj-^o] 4^dDo|) ^ 

^^£1 7l€.o.s. 0.01 30 %. ».a 0.1 m^^l 20 % OH. Jl^'^ «« 

^01 ^71 JicJ- a ^A^o) c-1 aj-cj-. 

■S- ^-asi #bH^ 250 "C (480 • F) m^l 500 t (930 " F), «)-^^«1-7l|^ SOOr (570 * F) Ml^l 450 "C (840 * F) 
21 ^S.; 2 vflxl 21 MPa 21 ^±.^^; 0.05 vH:^] 10, H>^^«|-7ll^ 0.2 ^^1 3 21 <^*1| a]^:?}. ^e.; 90 vfl;^l 1730 N 
m^/m' (500 Ml^^l 10.000 scfb). «>^al»}-?fl^ 360M|^1 1070 Nm ^/m' (2000 Ml^l 6.000 scfb) 21 H 2^?!:«>fl>«1 "3 

^ifl2l jl^^. -ff-S-f- SEfe^ 01*^5+ ^^Alsg 6.s.<^ >^ 5t(cl-. :?>itf^ ^-^^ ^ 

^I^^ «l-fe Ee1# -f^ (trickle -bed) S^^om. o]^^ ^-^^ <»)•8•«^o^, '4>-g"i- ^"B «^-g- -f^-^jAl 

^'§21 ^v^^ ^#1-, S+tH 7|->!; .2.0^. A}o]^ ^oj pcc ^ Hl-?tl-. 7V>: 

-H- 'g^'f 21 «|-<>lHaHi!lI^J ^oj. SJ21S. ^'d; «lel^ 4: Sl'=f. 



■S-g- ^s-. ^sife^ «1 -'r^^ nn^i 260 r(500 * F) ■§• ^afwj.^ ^'S^* ^-8-*>:a. 'U'it 

^71 Ml ^01 290 r (Sfr 550 • F)t Ei^<aHt^-6.Sfe' «!= 340 X:(650 * F)-o^^-.'^^-^^ al^ ^^Ife- 
340TC tflJ^l 565 TC (650 vfl^^l 1050 * F) ^ 7l-i .fi.^^ a><»1^ ^^Sj cj.^ Hl?b^^ ^^gSj. 

^-^^ ^7121 ^^Sl 5^14. A^^. S.^ B}.= ^HS. -^-El iJ.'aol iE^ ^^7121 •g-^'^.S. j^lel^ ^ 

airi.. Bi^o) 260 IC (500 ' F) «>i«i-^ 7^^s^fe• <ao) 7>-^bv^i^. o|s^ -a^^ ^«:S|^i^ s-i: 

'»1'^. ole1« *#2i 7j-*H^ ^i^-a- ^^€a^ "8*5^ ^71 Hi^g*! 150 x:(ei= 300 ' F) § Jtai^tb'^. 

Bl^ "a^?} 91= 290 r 340 r (91= 550 Ml^l 650 • F) °d h1^ ol 230 Xm^] 290 r (450 

vfl^l 550 • F) <y ^^-i^S. ^a^^^m 5a ^l^, -S^^aSl ^Tl^g- ^^o\ -f^^l o.^ cj :^^^^<y AJ^#^ ^$S1 
71 nfl^ofl .g.;^ <g^>aol ^^121 >g^-i- ^«rAl?l7lofl ^7^:^] Sffe^ 7}Ml^ ^i*^ ^«^Sl;^l 

S. 'd-^VSZ^ ^iom. HS-lk 91^ ^^^d: ^71 Bl^goi ^<H£. »{= 343 r (650 • F) 91 FCC 
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T 4=i:*1e1€ S.^^ **«SL^ Hl^ol 3^<H3E 204 r(400 * F) "?! a^<H£ 70 ^'^% 



r 00 • F) o) ja. o^7lojAl 24ol£ 90 -f^ % 21 ^^^ife v]:^t>] 343 ^ (650 * F) S ^3^.^ ^o]^. ^ 
^-91^^ '3^7f 165 Ml^l 343 t:(330 Ul^ 650 * F) 91 ^^=^£1^ ^o]S. 25 "f ^ % ^ ^ 



Si -NMR <fl 2181) ^-y^ ^ -a^^ ^-fr^i-^) ^fe- -^m-g- ui -aein USY ^-i-et«>iBi- <y-^ 

°1M•2^ 50/50 f'^/f'^ 21 <ao>S^al. ^-tSM 'S'a %6»S1 "H±i» <a-# "Ilisl- 120 t: (25 

O • F) oflAl ?i2:Al7l3i, 540 r (1000 • F) -fl-H 5 v/v/«-«.S ^711^ ■8-'a«>^'»i 3 -^1^ «1-iSrAl ?lcf. 

1 71^ i^?-, 552 1C(1025 • F)^^i 24 -S-^ ^ElnjAl^cf. ^a.^ A^e^^ '9^-t#o1| <^S.tb- ^ 
El-^i:EflolE^ 3,71 ^S.7f ^ nfl^Tj-xil ^:gAl^^. 31.7) 'a;^2) ^lS. ^qe)?Vc)- ; 1) 120 t (250 • F) <^)'H S^^fl 
^^2:^1712, 2) ^711^ ■a-'aAl?l^A) 540 -CdOOO • F) "^M 2Al;a «^4lAl^c^.. a^^, aJ-^Al^ ^^l:<>a ^-tt 
2:7) =^^£.71- « nll^7W «-:gAl?l jL. ^7) iftj^ 1) 2) ^ »fti5-«icl-. 3)^ ^ifl (3^iil| A S. S.^]) 2) 

■g- a 1 ofl x+Ei-tflsai^. 



2 (alJZ ^AlH|)-aA)m 2 (HlJE -aAl«H|) 
ol -Sein Jl -a^-^ USY ^^2J >i)2:aZ. -^el^V jCL ^^-fr USY ^oUS) 



Si -NMR ofl 21^ s^ona 5 4^2) -a^^s- ^-a-*]-^- ^i^a^^ ^ei^-v usy ^-i-ei-om^ ^^°m2^ 40 

/60^^/?"^ 2) Bl)^^*fjl, "ti^ ^El)2) uflit^ ;<I|2:^x:)-. -a-t- nfl5i# 120 t: (250' F) oD^I ?i 

35:Al?J j2.. 540 r (1000 * F) oflA^ 5 v/v/^^S. -5^7)1- -S-«a*V^Ai 3 a]?} .g-oV «)-4iAl?lcf. ^fiAl^l <a-i-§o)| ^2. 

'flBVig>iEflo]E.f..^7l-^£7y :g.nll;7};^l =^^.Aj^:f^ '»^-°:5.'*l e)«hcf--l ) 120'C(250 * F) "Hj-M 

^Afl ?i2;Al?l2, 2) *7l§ ■f|-"aAl7l^>H 540 TC (1000 * F) -fl-H 2 a]:?} ^oj S^iA|=aI^. ZL^. «fiAltl ^-yS^S 
^-tV i7l ^£7> «-^Al?lji, A^7l i^^q I) 2)1- 'iV^«-'+. ^'4(^i>8 B S. JLa)) 2] 



^4: ^el^ *"8('aAl«K) 3 "S^^ ^) 2) a^^^ gc^ *F7) it 1 ofl x+Ej-vflSicf. 
S. 1 
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NMR «l 4^ SiOa/'AbCh ~ 220 200 

St. 96(Si-NMR *^ ai) — -0 31 

^fl -a 3,7], A — 2425 2428 

mVg 138 335 252 

7]^^^,<x/g 0-39 056 0.48 

^^96 as 35 a? 

*el«^^, % — — 

— 12j6 16.6 



-a^^ -^lAa-i- NiMo/AIgOa^ri: ^eJ (HDT) ^^1 ?{ USY «}<^lJES.:a2fl^J (HDC) ^Dfl* jr^f. ^^d^E. -fr 

^Mo^i^l ^<ge^. ^qe^ HDT HDC ^Tfl f^?V<H| ^S-SM^K 5 

765 • F 380 Ml^l 410 IC) ^ 0.5 LHSV(f^ HDT % HDC ^^HoJ cfl^!: *^-i-<Hl 7]3i). 1 SJ 

4000 scf/bbl (712 n.1.1 > ) ^ 815 psla(5.61 MPa) 5} ^± -«-<a ih^^l HDT ifl HDC ^I'llSl 

cflSL^i o.^^ 1/2 vol/vol 
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<>1 -a-^H* «F7l Jt 2 «H| 7l78« It"!^ 650 Ml^l 1050 t («t 345 vfl^q 565 * F) >l 

HAlej. ^ VGO(^* 7}± i<a) 

a2 

4AA)o> « vGO -sa 







API 


22.0 




12S3 




253 


«s£i» ppm 


780 




100 


KV ® 40 C cSt 


7434 


Kv ® 100 x;, cSt 


7.122 








24.1 




22.1 


^^^^^ 


53.8 






mp 


546(286) 


596 


627(331) 


10 96 


664(351) 


30 H 


760(404) 


SO 96 


831(444) 


70 96 


906(486) 


90 96 


1003(539) 


95 96 


1(M1(561) 




1158(626) 



a 3 -g- ^^i-i- usY s. ^''ii A £1 -^^o) B sn- u)J^«^c«^ wsjsi^-i- «4E^\«cf. 343 "c 

+ (650 • F+)Ml^ ^^2] ^«:<Hl^i. -f|-§-ti- ^-^1^(165 343 "O-a: fe^ ^^ofl ■§■-§- 

ndi(Cl -C4) V+HEKC5 -165 TC)^ ^'S: '^'^S. ^-g- 7}^ ^^^Si\ :&iiS. 4:2.^^ "sio}^^. 

5.3 



11 
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A 






755 


765 


x: 


402 


407 


650 -F* 96 


4a9 


4a7 








H2S 


25 


Z7 


NHs 


Oi 


0.1 


C,-C4 


ao 


25 


C5-330 -Fdes r) 


a7 


9.9 


330 *fl^ 6B0 ^(145 ifl^^ 343 t) 


32.7 


31.0 


650 •F*(343 X:) 


54.7 


54d 




430 


570 


(NmVra') 


T65 


1015 




80 % 


76 % 



(^« ^/(660 T) 343 C 4«) 



(57) ^^^-21 -a^i 

1. 

(a) # ^;^Vo)| tfltV -a^-S- a-i- TlF-i -e^^-S l+Ef^ ^ 10% i.)n>Sj 

(c) -^7] (b) 21 «^n¥tb 'a•t'«^«H '^£2i j^-. 

(d) (c) 21 an ^j-s.21 "itt-^-i- «^iAl5^ <a-#§2i ^^vai^i^ £«-«>^, -a-^^m^ ^ 

^^^^^ 2. 

3. 

^^'^ 4. 

^ 1 S£^ 2 ^ofl Sl<HAi. (b) SI an "^£21 <?f#§* «i-i (c) ^«>fl ^i^A)?^ «{}-t#a-9-Ei -i^si^ £. 
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^ 4 ^ofl si'H'^i. "a-^ (c) ^sf Kisi^ 100 vfl;*i 150 x:2i ■&s.'>i'^^ '^«8«^^ 

^=?-^ 7. 

^ 6 ^ofl Slol-H. ^^■i-et<»)S7f ^^Efoje x, :^-i-eHolS Y. ^-i-a^olS S.S.t1ixJ^o]m., ZSM -20 ll ZSM -1 
9. 

^ 1 'S-^ofl ;*l|3£S)tH 3Etb "^^dfc:^ -^^^ th-fr* ^Y^^ ^3t^'^± *#«iS.l- «VolHaa8l|'8«Vfe^ 

10. 
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